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DIE ANATOMISCHE KORPERZUSAMMENSETZUNG, CHEMISCHE
FLEISCHZUSAMMENSETZUNG UND AUSBEUTE VON NAHRUNGS­
EIWEISS UND -FETT BEl BROILERGANSEN. L. Lepaiye,
I. Nimmisto, E. Wjagi, Estonische Landwlrtsc alts
akademie, UdSSR.

Fur die Untersuchung der Ausbeute von Nahrungs
eisweiss und -Fett wurde bei der Broilerganse­
produktion die anatomische Korperanalyse Bowie
ch~mische Analyse von essbaren Korperteilen
(Korpe~fle-1sch, Inne~fett und esebare Innenorga­
ne) be~ 272 Broilergansen im Alter von 8-11 Wo-
chen vorgeno$men. D1e Vorschlachtmasse der Ganse
achwankte 1m Bereich von ),Obis 7,1 kg (im "
~rcbschnitt 4,03~0,604 kg). Die morphologische
Korperzusammensetzung (in %): Blut 5,1; Federn
7,1; Kopf und Beine 10,2 ungenieasbare Innenor­
gane mit Inhalt 8,4; Schlachtkorper onne Innen­
fett 59,4 (davon 16,9 und Flesch 42,5); Innenor­
gane (Leber, Herz, Muskelmagen, Nieren, Lungen)
7,8; Ausbeute von allen essbaren Teilen (Korper­
fleisch, esab~re Innenorgane und Innenfett) 52,).
In essbaren Korper~eilen waren im Durchschnitt
16,3% Eiweiss; 22,0% Fett und 0,90% Asche ent­
halten. Je kg Vorachlachtmaeae betrug die Aus­
beute von Nahrungseiweiss85,,4 g, die von Nahrung
fett 115,5 g. DerKorrelationskoeffizient zwi­
schen der Vorsch~achtmasse und'der Ausbeute von
Nahrungse~weiss betrug r = 0.,4,1 • .Mit der Z~ahme
des Junggansealters von 8 auf 11 Wochen erhoht
sich die Ausbeute von NahrungseiVieiss je kg'
Vorachlachtmas~e von 79,1 auf 88,9 g, die von
106,4 auf 120,9 g und die Vorschlacgtmasse.

CONSTITUTION ANATOMIQUEDU CORPS, COMPOSITION
C1iIMIQUE DE LA VIANDE ET LE RBNDEMENT DE LA PRO­
TEINE ALIMENTAIRE ET DE LA GRAISSE CHEZ LES
DINDONNAUX 1 CHAIR. L. Lepaji, I. Nimmisto,
E. Viagui, Academie agr1cole de l'istonle. .

Pour l'estimat10n du rendement de 18 proteine
alimenta1re et de la graisse a l'elevage des din­
donneux a chair on 8 effectue l'analyse anato­
mique du corps ainsi que l'analyse chimique des
parties du corps comestibles (chair + gralsse
inter1eure + organes interieures comestibles)
chez 272 dindonnaux a chair a l'age de 8-11 se­
ma1nes. La masse d'avant l'abbatage des dindon­
naux variait aux niveaux de 3,0-7,1 kg (en moyen­
ne 4,03~0,604 kg). ConstitutuionAmorphologique
du corps: sang 5,1; plume 7,1; tete at pattes
10,0; organes interieures non comestibles avec
le contenu 8,4; corps sans graisae interieure
59,4 (y compris des os 16,9 et chair 42,5); grais
se interieure 2,0; organes 1nterieures comestib­
les) foile, coeur, venticule musculaire, rein,
poumons (7,8; le rendement de toutes les partie
comestibles) chair + organes inteieures comestib­
les + graisse interieur) 52,). On trouve dans
les parties comestibles du corps des elements
suivants: proteine - 16,3; gralsse - 22,0; cen­
dre - 0,90. A chsque kilo de 1a masse d'avant
1'abbatage le rendement de la prote1ne alimentai­
re egale a 115,5. Le coefficient de la eo:rela­
tion entre la masse d'avant l'abbatage et le r~n­

dement de la proteine alimenta1re r=O,41. A l'age
plus eleva des petits oies agale a 8-11 semaines
1e rendement de la proteine alimentaire a cbaque
kilo de la masse d'avant l'abbatage d'accroit de
79,1-88,9 g; le rendement de la graisse • de
106,4 a. 120,9; le rendement des parties comestib­
les - de 49,7 a 54,6 par rapport a la masse
d'avant l'abbatage.

AHATOMWfECKffi1 COCTAB TFJIA, XillvMlfECIiliH COCTAB Mff­
CA H BbIXO.n: IIVIIllEBOrO EE.1IKA VI }I{l1PA Y rYCHT-EPot1JIE­
POB. Jr. JIerraiHe, :VI. 'IiHMMHCTO, 3. llirrH, 3CToHcKaH
CeRDCROX03HHCTBeHHaH aRa~eMHH, CCCP.nnH HCCHe~OBaHHH BHXo~a ITHmeBOrO 6eKKa H XHpa
npH npOHSBo~CTBe rycRT-6poH~epoB rrpOBe~eH aHaTO­
~eCKHH aHa~3 Te~a H~eCK~ aHanH3 c~e~o6­
HIDe ~aCTeH TeHa (MRROCT~ T~ + B~TpeHHHH ~p
+ C'be,n;o6IDle BHy'Tpemme opramr) y 272 rycHT-6p0l1:­
HepoB B B03paCTe 8-11 He~e~. TIpe~6oHH~ Macca
rycHT Bap~HpoBaxa B rrpe,n;eHax 3,D-7~1 Kr lB cpe~­
HeM 4,03+0,604 Kr). ~fuomonor~ecKHH COCTaB Tena
(%): RPOB~ 5,1; nepo ~I; rOHOBa H HorR 10,2;
Hec'be~o6HHe BHYTpemme opraHH C co.ne~ 8,4;
T~a 6es BHYTpeHHeroXHpa 59 4, B T.~. KOCTH
16,9 H MHROT~ 42,5; BHYTpeHHKA XHp 2,0; c~e.no6­
HIle BHYTpemme opram( tne'tJeH:b, cep.nue, MI:lIIIe'tIHIDi
Re~~oR, rro~, ~erKHe.) 7,8; BHXO,n; Bcex c'be~o6­
HHX 'tJacTeH {MRKOT:b~ + C'be~06HHe B~TpeHHHe
opraHH + BHYTpeHHHH ~p) 52,3. B C'be,n;o6HHX 'tJa­
CTRX Tena co~e~a~OC:b:B CpenHeM (%): 6enxa 16,3;
.7ItHpa 22,0; 30JIH 0,90. Hal Kr rrpe.rcY6oitHoH MaCCR
BHXO,n; nHmeBOrO 6enxa COCTaB~ 85,~ r, BHXO,n; ITH­
meBoro .7ItHpa - 115,5. Roa~HUHeHT Koppe~ Mex­
,n;y npe~6oHHo~ MaccoR'H BHXO~OM ITKmeBOrO 6eRKB'

= D,4I. C BospacToMrycHT OT 8,Ito II He,IteJI:b
BHXO,It :rmmeBoro OeJIRa ,Ha I Rr rrpe.ny6oHHoH MaCCH
~e~BaeTCR OT '79,1. ,n;o 88,9 r, BRXO,n; XHpa OT
I06~4 ,ItO 120,9 r, a BHXO,n; C'be,It06HHX 'tJaCTeH OT
49,"( ~o 54,6 OT ITpe~60HHoH MaCCH.

LA C0M29SICION ANATOMICA DEL CANAL, LA COMPOSI­
CION QUIMICA DE LA CARNE Y EL RENDIMIENTO DE PRO­
TEtRA Y"G~SA ALIMENTICIA DE LOS GANSITOS-BROILER
L.-Lepaihie, I. Nimmisto,E. Viagui, Academia
agropecua~Ia de Estonia, URSS. ,

Para ana11zar el rendimiento ~e proteina y
grass a1imenticia en la prodyccion de 199 gansi­
toe-broiler r~alizaro~,el anallsis anatomico del
canal y el analisis quim1co de las partes come­
stibles del cuerpo (la" molla + grasa interior +
partes comestibles de·;· los organoa interiorea) de
272 gansitos-broiler en la- edad de 8.a 11 sema­
nas. La masa de los gansitoa antes del sacri~icio

se variaba entre 3,0-7,1,kg ~el prome~io e~a de
4,03+0,604 kg). La composicion morfologica del
canaT era la siguiente: 5,1%- 1a sang~e; 1,1% ­
el plumaje; 10,2% cabeza y patas; 8,4% - organos
interiorea no comestibles y su contenido;- 59,4%
el canal sin la grasa interior (de eata canti­
dad los huesos const~tuyen 16,9% y la molla
42,5%); 2,0% - la gr~sa intef10r; 7,8ih - organos
interiores comestibles (e1 higado, el corazon,
la molleja, los rfQones, los' pulmones); el rendi­
miento de to~as las partes comestibles (la molla
del canal + or~anos interiores comestibles +
grasa interior) const1tula 52,)%. En las partes
comestibles del canal el- promedio del contenido
de proteina era 16,3%:, de grasa 2?,0% y de ceni­
za 0,90%-. El rendim1e'nto de proteina al}menticia
para cada 1 kg de la .masa viva constituia 85,4 g,
el de 18 grasa alimen~icia - 115,5 g. El coefi­
cinte de la correlacion entre la masa del canal
antes del sacrificio '1 el rendimiento de protei­
na aliment,cicia r = 0,41. En la edad de los
g~sitos de 8 a 11 semanas el rendimiento de pro­
teina a11menticia para cada 1 kg de la masa viva
se- aumenta de 79, 1 a.:88, 9 gramos, el de la gra­
sa - de 106,4 a 120,9 gramos y el rendimiento de
las partes comestibles - de 47,7-54,6% de masa v.
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CONTENTS AND FLAVOR OF FINNISH EGGS. Seija M. tJlakinen ,&
Kahari2), L. Lumiahol ) and E. Uusi-Rauva2). 1) Dept. Nutr.

Univ. Helsinki, 00710 Helsinki 71; 2) State Control Office

for Dairy Products, Box 94, 00211 Helsinki 21, FINLAND

Chemical composition, physical characteristics and sen­
sory evaluation of battery and deep litter eggs from white
Leghorn hens ca. one year old were investigated. The eggs
were collected from three commercial producers feeding their
hens with four different commercial rations. A comparison
was made with different system of management and also with
different feeds.

The average weight of an egg was 65 g, the depth of the
air space 2.2 mm and the yolk index 9.2 (1-15 grades). Per­
centage of the eggs with blood spots was 1.6.

Percentage of dry matter was 25.6; that of ash, protein,
fat and phospholipid 1.01; 12.3; 11.31, and 3.1 correspond­
ingly. Content of cholesterol was 480 mg/lOO g; that of
selenium 204 ng/g and PIS ratio 0.5.

There were more statistically significant differences in
the chemical composition due to the different feeds than to
the different system of management. When the hens were fed
with the same feed, but the system of management differed,
protein content was greater (0.3 %-units; p<O.OOl) and fat
content smaller (0.39 %-units; p<O.05) in deep litter than
in battery eggs. There were significantly (p<O.05) more
palmitic acid (1.5 %-units from total fatty acids) in fat
of the deep litter eggs than in that of battery eggs.

In sensory analyses the flavor of the cooked fresh (4-5
days old) eggs was evaluated good (3.64/5.0 grades). A rec­
ognizable off-flavor could be detected only in 3.1 % of the
eggs. An off-odor was found in 8.8 % of the eggs; an off­
taste in 6.2 % of the whites and in 9.0 % of the yolks.

The chemical composition compare fairly well with the
earlier Finnish studies made in late 1960's and in early
1970'p. Co~sequently the intensive systems of management
have not brought noticeable changes in the contents of eggs
nor any ill-effects on the flavor of them.

DER INHALT UND DER GESCHMACK DER FINNISCHEN EIER. Seiia M.

Makinenl ), K. Kahari2), L. Lumiahol ) und E. Uusi-Rauva2).

1) Institut fUr Ernahrungswissenschaft, Universitat Helsinki,
00710 Helsinki 71; 2) Staatliche Kontrollanstalt fUr Milch-
produkte. Box 94, 00211 Helsinki 21, FINNLAND _

Der chemische Gehalt, die physikalischen Eingenschaften
und die sensorischen Analysen der Eier der ein Jahr alten
weissen Leghorn-HUhner auf der Kafig- und Bodenhaltung wurden
untersucht. Die Eier wurden von drei verschiedenen kommer­
ziellen Eiproduzenten erhalten. Die HUhner wurden mit vier
verschiedenen kommerziellen Futter gefUttert. Die Vergleich­
ung wurde mit verschiedenen Haltungsmethoden und auch mit
verschiedenen Futter angestellt.

Das durchschnittliche Gewicht eines Eies war 65 g, die
Tiefe des Luftraumes 2.2 mm und derIndex des Eigelbes 9.5
(1-15 Gr.)~ Das Prozent der Eier mit Blutflechen war 1.6.

Die Prozente der Trockensubstanz, der Asch, des Proteins,
des Fettes und der Phospholipiden waren 25.6; 1.01; 12.3;
11.31 und 3.1. Der Inhalt der Cholesterin und Selen waren
480 mg/l00 g und 204 ng/g. Das Pis Verhaltniss war 0.5.

Mann konnte in dem chemischen Gehalt mehr statistische
-Differenzen wegen der verschiedenen Futter als wegen der ver­
schiedenen Haltungsmethoden finden. Wenn die HUhner mit dem­
selbe~ Futter gefuttert wurden, die Haltungsmethoden aber
verschieden waren, war der Gehalt des Proteins gr6sser (0.3
%-Einheiten; p<0.001) und der Gehalt des Fettes kleiner (0.39
%-Einheiten; p<0.05) in der Eier aus HUhner auf der Boden­
hal tung als auf der Kafighaltung. Der Gehalt der Palmitin­
saure war gr6sser (p<O.05) in dem Fett (1.5 %-Einheiten aus
totaler Fettsauregehaltung) der Eier aus HUhner an der Boden­
hal tung als an der Kafighaltung.

Der Geschmack der Eier war gut gehalten (3.64/5.0 Gr.).
Ein identifizierbar Beigeschmack war in 3.1 % der gekochten
Eier zu entdecken. Mann konnte ein Beigeruch in 8.8 % der
gekochten Eier und ein Beigeschmack in 6.2% der Eiweissen
und in 9.0 % der Eigelben finden.

Die intensiven Bediengungsmethoden haben nicht merkbare
Veranderungen im Inhalt oder Verschlimmerungen im Geschmack
der Eier hervorgerufen.
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CONT~NIDO Y SABOR DE LOS HUEVOS FINLANDESES: Seiia

M. Makinen1), K. Kahari2), L. Lumiaho1) y E. Uusi-Rauva2). I)De­
part. de Nutr. de la Univ. de Helsinki, 00710 Helsinki 71; 2)Instituto
Nacional para Control de Productos Lacteos, Apart. 94,00211 Helsin­
ki 21, Finlandia.
Se investigo la composicion qUImica, las caracteristicas fisicas y la
apreciacion sensorial de huevos de gallinas blancas Leghorn de un
ana de edad, con sistema alimenticio en jaulas y en libertad. Los hue­
vos fueron cogidos de tres diferentes productores comerciales que
alimentaron las galiinas con cuatro raciones comerciales diferentes.
La comparacion fue hecha con diferentes sistemas de tratamiento
y tambien con diferentes alimentos.
El promedio del peso de un huevo fue de 65 g, el espesor del espacio
aereo de 2,2 mm y el Indice de yema de 9,2 0-15 grados). El porcenta­
je de huevos con mancha de sangre fue de 1,6.
El porcentaje de materia seca fue de 25,6; la deceniza, protelna,
grasayfosfollpidode 1,01; 12,3; 11,31 Y 3,1 respectivamente. Elconte­
nido de colesterol fue de 480 mg/1 OOg; la de selenio de 204 ng/g y
la relacion PIS de 0,5.
Estadisticamente las diferencias significativas en la composicion
qUImica se han debido mas a los diferentes alimentos que a los diferen­
tes sistemas de tratamiento. Cuando las galiinas fueron nutridas con
el mismo alimento pero 'con diferentes sistemas de tratamiento el
contenido de proteina (0,3%-unidades; p< 0,001) fue mayor y el conte­
nido de grasa (0,39%-unidades; p< 0,05) fue menor en el sistema en
jaulas que en el sistema en libertad. Hubo significativamente (p <.0,05)
mas acido palmrtico (l,5%-unidades de los acidos grasosos totales)
en las grasas de los huevos del sistema en jaulas que en los del sistema
en libertad.
En las analisis sensoriales el sabor de los huevos cocidos (4-5dIas)
fue apreciado de bueno (3,64/5,0 grados). Solo se pudo detectar un
sabor secundario en el 3,1 % de los huevos. Un olor secundario fue
encontrado en el 8,8% de los huevos; un gusto secundario en el 9%
de las yemas y en el 6,2% de las claras de los huevos.
La composicion qUImica coincidio bastante bien con los anteriores
estudios finlandeses efectuados en los ultimos anos 60 y en los pri­
meros anos 70. Por consiguiente, los sistemas intensivos de trata­
miento no producieron ni cambios perceptibles en el contenido de los
huevos ni malos efectos en el sabor de elios.

COREPmAHHE H BKYC ~HHCKHX ~HU. Ce~H M. MHK~HeH1), K. KH­

XHp~2), ]. ]YM~ax01) ~ 3. Yyc~-PaYBa2). 1) OT~e~ n~
YH~B. Xe~bc~HK~, 00710 Xe~bC~HK~ 71; 2) rocynapcTB. ynpaB­

J1eHlt1e KOHTpOJ1H M0J104HbIX nponyKTOB, a60H. nIH 94, 00211

Xe~bC~HK~ 21, $~H~~Hn~~

~t1ua 6e~blx OKO~O O~Ho~eTH~X ~erropHoB, cO~ep>K~MbIX B pe­
>K~Me HanO~bHoro lt1 K~eT04Horo COnep>KaH~H, 6bl~~ ~cc~enOBaHbl

Ha X~M~4ecK~t1 cocTaB, ~lt13~4eCK~e ~ opraHo~enT~4ecK~e xapaK­
Tep~CTlt1K~. ~~ua 6~~~ nO~Y4eH~ OT Tpex KOMMep4ecK~x npo~3Bo­

.n~Te~e~, KOTopble KOpMHT CBO~X Kyp 4eTblpbMH pa3~~4HbIM~ npo­
Mblw~eHHbIM~ paU~OHaM~. 6bl~~ cpaBHeHbl pa3~~4Hble C~CTeMbl co~ep­

>KaH~H, a TaK>Ke pa3Hbie pe>K~Mbl n~TaH~H.

~~ua ~Me~~ B cpe.nHeM Bec 65 r, r~y6~HY nyr~ 2,2 MM ~ ~H­

.neKC )f(e~TKa 9,2 (6a~~bl 1-15). 1,6 % H~U ~Me~~ KPOB~Hble
nHTHa.

Co,nep)f(aH~e cyxoro 6bl~0 25,6 %, 30~bl - 1,01 %, npOTe~Ha

- 12,3~ %, >K~pa - 11,31 % lt1 ~'oc~oJ1lt1n~~a - 3,1 %. Co,nep>KaHlt1e
XOJ1eCTep~Ha 6bl~0 480 Mr1100 r, ce~eHa - 204 HrIr. CooTHowe­
H~e PIS (HeHac. IHacbllll. }/{~pHble K~C~OTbl) COCTaBlt1J10 0,5.

B Xlt1MCOCTaBe CTaT~CTlt14eCK~ 3Ha4~MbIX pa3~lt14~~ BCTpeTlt1~OCb

60~bwe 3a C4eT pa3J1~4lt1t1 B pe>Klt1Me n~TaHlt1H, 4eM B C~CTeMe co­
nep>KaH~H. Kor~a KYP~ KOPM~~~Cb o~~HaKoB~~ KOpMOM, HO co~ep­

>KaJ1~Cb no-pa3HoMY, H~ua Kyp HanOJ1bHOrO COnep>KaHlt1H lt1MeJ1lt1
60~bwee (Ha 0,3 %; p<O,OOl) co,nep>KaH~e npOTe~Ha ~ MeHbwee
(0,39 %; p<0,05) CO~ep>KaHlt1e >K~pa, 4eM H~ua IKJ1eT04HbIX" Kyp.
Co,nep>KaH~e naJ1bM~T~HOBot1 Klt1CJ10T~ (1,5 %Bcex >Klt1POB~X K~C~OT)

6blJ10 3Ha4~MO Bblwe (p<O, 05) B >Klt1pe IHano~bHbIX", 4eM "KJ1 eTo4­
HblX II

H~U.

B OpraH0J1enT~4eCKoM aHa~~3e BKyC' CBe>KerO (4-5 ,nHe(1) Ba­
peHoro H~ua nO~Y4~J1 oueHKy IIXOpOWO" (3,64 ~3 ~ 6a~~oB).

3aMeTHbl~ np~BKYc 6bl~ 06Hapy>KeH Bcero B 3,1 %, n0604HblVl 3anax
- B 8,8 % Hlt1U. np~BKYC ~MeJ1~ 6,2 % 6e~KoB lt1 9,0 %>Ke~TKOB.

Xlt1MCOCTaB ~OCTaT04HO XopOWO COBna,naeT C .naHHbIM~ g)~HCK~X

~CCJ1e.noBaH~~, npOBe.neHHbiX B KOHue 1960-blx ~ B Ha4a~e 1970-blx
rO~OB. CJ1e,noBaTeJ1bHO, lt1HTeHC~BH~e C~CTeM~ KYPOBO~CTBa He
nplt1Be~~ K 3aMeTHbiM nepeMeHaM B co.nep>KaH~~ H~U ~~~ K KaKoMy­
~~60 He6~aronp~HTHoMY B~~HH~~ Ha ~x BKyC.
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CONTENU ET AROME DES OEUFS FINLANDAIS. Seija M. Makinen l ),

K. Kahari2), L. Lumiaho 1), & E. Uusi-Rauva2).1) Departement
de nutrition, Univ. Helsinki, 00710 Helsinki 71; 2) Bureau
national pour Ie controle des produits laitiers. Box 94,
00211 Helsinki 21, FINLAND

La composition chimique, les caracteristiques physiques
et l'examen organoleptique des~ufs des poules blanches Leg­
horn d'un an, affouragees cage et du plancher etaient exami­
nes. On a recueilli les oeufs de trois producteurs commerci­
elsqui ont affourage les poules avec quatres>differants
fourrages commerciels. On a fait une comparaison entre les
diff~rents systemes d'elevage et aussi entre les differents
fourrages.

Le poids moyen d'un oeuf etait 65 g, la profondeur de l'
espace d'air etait 2 mm et l'index du jaune d'oeuf 9.2 (l­
IS degres). Le pourcentage des oeufs avec des points de sang
etait 1.6.

Le pourcentage de matiere secheetait 25.6, cels de cendre
proteine, graisse et phospholipides 1.01; 12.3; 11.31 et 3.1
Le contenu de cholesterole etait 480 mg/lOOg, du selenium
204 ng/g et leP/S ration 0.5.

II y avait plus de difference statistiquement significa­
tive dans la composition chimique resultant des differents
fourrages que des differents systemes d'elevage. Si les pou­
les etaient affouragees avec Ie m~me fourrage, mais Ie sys­
teme d'elevage differait,le contenu de proteine (0.3%-unite;
p<0.001) 8tait plus haut et Ie contenu de graisse (0.39%­
unite; peG. 05) plus bas dans les oeufs d'affouragement en
cage que dans cels d'affouragement de plancher. Dans les
analyses organoleptiques larome des oeufs frais cuits (4-5
jours) etait'estime bon, (3.64/5.0 degres). On a pu observe
un arome defectueux perceptible seulement dans 3.1% des
oeufs. Une odeur defectueuse etait observee dans 0.8% des
oeufs; un gout defectueux dans 6.2% des blancs et dans 9.0%
des jaunes d'oeufs.

Les systemes intensifs d'elevage n'ont pas effectuer des
transformations remarquables dans Ie contenu des oeufs ou
des mauvaises influences sur leurs arome.
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IMPROVED ANNUAL EGG PRODUCTION FROM NIGERIAN LOCAL CHICKEN
BY GOLD-LINK F

1
CROSS PROGENY. C. C. Nwosuand S. S. Omeje,

Department of Animal Science, University of Nigeria,
Nsukka, NIGERIA.
Introduction. Rather than selective breeding among the
Local Chicken population to improve its egg production, the
qUicker method of crossbreeding with imported and improved
stock has been advocated by (7) and (8) among other workers.
Crossbreeding generates the F and subsequent hybrid
advantage which has recently ~ecome a useful index as to
whether any local stock should merit conservation (3 and 4).

This paper reports on work done at the University of
Nigeria farm at Nsukka, Nigeria to examine the amount of
improvement made by the Nigerian Local Chicken in annual
egg production when subjected to reciprocal crossing with
strain B72 parent stock of Gold-Link.
Materials and Methods. Parental and F

j
progeny, that arose

from the reciprocal crossing between tne Nigerian Local
Chicken (LC) and the B72 strain parent stock of Gold-Link
(GL) foundation populations, were brooded and reared on
floor pens to the 18th week of age. At the 19th week, 46,
84, 36 and 92 pullets of the LC, GL, GLxLC, and LCxGL

" breeding groups were randomly picked and transferred to
standard laying cages where they were housed singly until
their 72nd week of age. The birds were fed commercial
layers mash ad libitum during "the laying period, and they
benefitted from-average natural day light of 13 hours daily
throughout th~ test period. All eggs laid were identified
daily, while egg weights were measured every week using a
sensitive electric Mettler P163 scale. All pullets were
innoculated against Newcastle, Fowl pox, Gumboro
(Infectious Bursitis) and Fowl Cholera diseases.

Egg number, egg weight, and total egg mass data were
analysed by use of the model:

Xij = U + ai + eij

where Xij = an observation made on the jth pullet in ith
Qreeding group; U = the overall estimate of the population
~ean for each trait; ai = effect of the ith breeding group,
and.eij = random error. Effects of the breeding groups
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were tested against appropriate F values at the 5% level of
significance, while the Duncan's Multiple Range Test (1)
was used to separate significantly different group means.
Crossbred heterosis and improvement on the Local Chicken
were respectively measured by comparing the crossbred mean
value with the mean of the two parents, and with the mean
of the unselected local control population. Significant·
heterosis or improvement was obtained by means of the t-tes~

Results and Discussion. Production stati~tics for egg
number (SEN), rate of lay (HDR) and laying mortality (LM)
for the four breeding groups are shown in Table 1. SEN as
well as HDR (Fig. 1) were influenced by significant
(PlO.05) breeding groups differences, with' the local bird
being at the background showing residual performance. The
GLxLC cross was not inferior to the GL improved parent
stock in both egg number and rate of lay. The unimproved
local chickens did not reach their peak rate of lay until
the 4th month, and it appeared that their unselected sires
transmitted the genes for delayed rate on to the LCxGL
reciprocal cross which peaked during the 3rd month. The
exotic (GL), and the exotic sired GLxLC cross showed
peak rates in the 2nd month even though their peak levels
were not significantly superior to that of the LCxGL in the
same period.

The GLxLC crossbred exhibited significant hybrid vigour
of 26.94 eggs in SEN and 1.75% in HDR above the mid-parent
values. The LCxGL reciprocal cross, on the other hand,
showed no appreciable deviations from the additive
contributions of its parents. The superiority of the cross­
bred groups over the Local Chicken residual performance in
either trait was significantly high especially with the
GLxLC crossbreds (Table 1). Genetic interactions
particularly with the male sex chromosome rather than the
general sex linkage, and maternal effects as published by
(6 and 2) are considered in this study to have influenced
the differences between the two crossbred flocks in SE~ to
some extent in HDR.

The local sire appeared to have influenced the low
mortality in his LCxGL daughters which had the same
livability as the "pure" local control population.
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Considering the relatively high mortality among the GLxLC
(8.33%) and GL (7.14%) groups, it is possible that the
main cross (GLxLC) was affected by F1 epitasis as
suggested by (5). .

The results of egg weight (EW) and total egg mass (TEM)
in Table 1, show that inspite of the crossbred groups'
significant superiority over the locals, their respe~tive

performances were inferior to the improved GL exotic parent
stock possibly because of the large gap in both egg number
and egg size between the two parents.
Conclusion. From our findings, it is concluded that the
crossing achieved considerable success, and it favoured the
GLxLC main cross pullets the more. It is recommended that
F and back crosses be studied in order to understand
cfearly the genetic basis of the heteroses obtained.
Acknowledgements. The authors thank the Senate Research
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Abstract
An experiment to determine the extent of improvement of

the Nigerian Local Chicken in egg production when crossed
with an exotic strain was conducted at the University of
Nigeria farm at Nsukka, Nigeria. The research involved 46
Local Chicken (LC), 84 B72 strain parent stock of Gold-
Link (GL), 36 GLxLC main and 92 LCxGL reciprocal F cross
progeny pUllets housed singly in 2 tier standard cJges at
the point of lay to 500 days of age. Survivor egg numbers
for the four breeding groups averaged 146.00 (LC), 226.80
(GL), 213.34 (GLxLC), and 189.05 (LCxGL) respectively,
while' their corresponding 'average hen-day rates were
41.42%, 55.20%, 50.06%, and 49.08%. Their mean egg weights
were 38.63g (LC), 53.44g (GL), 47.74g (GLxLC), and 7.02g
(LCxGL) while the total egg mass for the groups averaged
5.64 kg, 12.12 kg, 10.18 kg and 8.89 kg respectively. The
GLxLC group showed positive and significant (PLO.05) hetero­
sis in egg' number, hen day rate and egg weight.

As means for narrowing the exotic-local chicken gap in
egg number and egg weight the crossing was remarkably
successful.

Zusammenfassung
Steigerung der jHhrlichen Eierproduktion der einheimischen

Nigerianischen Hllhner durch die Gold-Link F, Kreuzungsnach­
kommen.

Ein Experiment zur'Bestimmung der Leistungssteigerung
einheimischer nigerianische HUhner in der Eierproduktion,
wenn aie mit einer auslHndischen Art gekreuzt werden,
wurde auf der Farm der University of Nigeria in Nsukka
durchgefUhrt. Die Untersunchung wurde durchgefUhrt mit 46
einheimischen HUhnerm (LC) und 84 B72 Elterntieren (Gold­
Link), 36 GLxLC Haupt-und 92 LCxGL reziproken F

1
Kreuzungsnach

kommen, die einzeln in zweistufigen KHfigen gehalten wurden
vom ersten Legetag bis zum Alter von 500 Tagern. Die
Eierzahlen,der nberlebenden 4 Gruppen waren im Durchschnitt
146,00 (LC), 226,80 (GL), 213,34 (GLxLC) und189,05 (LCxGL),
wahrend die vergleichbaren.durchschnittlichen Tagesraten der
Hennen 41,42%, 55,20%, 50,06% und 49,08% waren. Ihr
mittleres Eiergewicht war .38,63 g (LC), 53,44 g (GL),

47,74 g (GLxLC) und 47,02 g (LCxGL), und die Gesamtmasse
der Eier betrug durchschnittlich 5,64 kg; 12,12 kg;
10,18 kg und 8,89 kg. Pie GLxLC Gruppe zeigte eine
positive und signifikante (PLO.OS) Heterose in der Eierern­
zahl, Tagesrate der Henne und Eiergewicht.

MODES OF INHERITANCE AND INTERRELATIONSHIPS OF AGE AND BODY
WEIGHT AT FIRST EGG AND OTHER SHORT-TERM PRODUCTION PARA­
METERS IN LOCAL BY EXOTIC CROSSBRED CHICKENS. S.S. Omeje
and C.C. Nwosu, Department of Animal Science, University of
Nigeria, Nsukka, NIGERIA.
Introduction. Egg production records presented by (1), (4),
and other workers on the Nigerian Local Chicken and its
crosses with the exotic were centred around egg number, age
at first egg and rate of lay. Little is pUblished on the
productive behaviours of the laying hen and their relation­
ships with egg number and other traits.

This paper reports on the nature of inheritance and the
relationships existing between body weight and age at first
eggs, weight of the first egg as well as egg number, clutch
and pause characters of the survivor hens of the Local
Chicken and its first crosses with the exotic.

Materials and Method. Two base populations of the domestic
fowl respectively comprising 489 Local Chickens of Nigeria
(LC) and 572 chickens of the B72 strain parent stock of Gold
Link (GL) established in 1981 at the Poultry unit of the
University of Nigeria farm at Nsukka, Nigeria, were
reciprocally crossed. Random samples of 24, 20, 46, and 42
deep-litter raised pullets were drawn respectively from 206
(LC), 159 (GLxLC), 429 (LCxGL) and 576 (GL) parental and
F crossbred groups. The random samples were transferred
f~om rearing to 2 tier laying cages and housed singly from
the 19th to the 36th week of age. Commercial laying ration
was fed to the birds ad libitum during the test period.

Age at first egg (AFE) in days of a particular pullet
was entered against her identity in a production chart when­
ever she laid her first egg. The first 10 eggs laid by
such a pullet were weighed as laid to determine weight of
the first egg (WFE). The bird that laid for the first time
was weighed on the same day in order to obtain body weight
at first.egg (BWFE). Eggs laid by individual pullets in
each group were daily identified, recorded and collected.
At the end of test, clutch and pause measurements (ie
number and size) were done by counting the entries in the
charts and obtaining grou~ totals and means.
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Statistics. All data were analysed in a completely
randomized design in which the two sources of variation
were breeding groups and randomly distributed experimental
error. Significant breeding group differences were
determined by use of the Duncan's Multiple Range test (3).
Simple phenotypi c correlations were obtained between
paired observations from the different parameters .. tested.

Results and Discussion. Except for clutch size
(Table 1), significant differences between groups were
obtained in most traits. Both LC and LCxGL groups laid
their first eggs two weeks earlier than the GL and the
exotic-sired GLxLC, thus indicating a strong sire
influence on AFE (Fig. 1). Whereas the locals occupied a
remarkably low position in BWFE, the two crossbred groups
ranked equally high with the exotic, thereby showing that
complete dominance was the likely mode of gene action. It
appeared that the weight of the first egg (WFE) of the
Local Chicken was affected by the group's low BWFE, and
it can be seen (Fig. 1) that the WFE positions of the
crossbreds were about the mid-parent value and thus did not
depart significantly from the additive effects of their
parents. Crossing done between the Sinai Bedouin fowl and
the White Leghorn by'(2) produced similar results. While
the LC resembled the LCxGL in clutch and pause numbers,
the GLxLC and GL groups were similar in the two traits,
indicating that clutch number and pause number were also
affected by sire-transmitted factors.

Positive and high correlation estimates (Table 2),
existed between BWFE, AFE and WFE. Significant positive
correlations between BWFE, AFE and WFE have been reported
by (4) and (6). Survivor egg number (SEN) was much
positively correlated with clutch number among the groups
especially with the parental populations. Clutch size was
negatively associated (-0.53) with SEN in the locals, and
this must have accounted partially for the LC's low egg
number. The correlation estimates between the two traits
were high and 'positive amOng the remaining groups. Pause
length also correlated negatively with SEN in·the LC
(-0.20), showing that the longer the pause, the smaller
the egg number in the Local Chicken. Similar correlation

AGE AT FIRST EGG (days )--~..
KEY

6__• Pa,,,nt stock of Gold­
Link (GL)

A---~GlXLC Main c.ross ,

O--OlCXGLR~ciprocQl cross I
~ - LOCQI Chidcen( LC) V'

90

~

I\) I\) 0'\ W (X) 0'\
o W 0 Ul Ul 0'\ \0

JUl
O
+ J~ ~ 0 -J l\) 0'\ -J

I~ I~ It I! 1& It
Wo 0 I\) I\) 0 0 -J

~ 0' 0 0·0 0 0 0
~ 0" 0 IT 0' 0"

SEN

LC MC RC GL
.50 .66 .99 .91
.54 .25 .09 .89

.92 .69 .18 .99

WFE

MC RC GL
.96 .71 .89
.16 .43 .96

.95 .38 .94

AFE

LC MC RC GL LC
.97

.80 .87 .71 .90 .90

.84 1.00 .75 .99 .91

AFE, age at first egg; BWFE, body weight at first egg; WFE,
weight of the first egg; SEN, survivor egg number; LC,
Local Chicken; GL, parent stock of Gold-Link; MC, GLxLC
main cross, and RC, LCxGL reciprocal cross.

estimate of -0.27 was obtained by (7) between pause length
and egg production to 40 weeks of age in the White Leghorn.

Traits

AFE
BWFE
Clutch
number
Clutch
size .59 .93 .99 .91 .39 .90 .80 .96 -.53 .65 .99 .99
Pause
length -.13 -.11 .14 .22 .03 -.26 .46 .22 -.20 .21 .12 .18

Table 2. Simple phenotypic correlation coefficients among
production traits

Conclusion. From the results shown in this paper,
crossbreeding the Local Chicken with the exotic will
eliminate the negative influence which both clutch size and
pause length have on the egg yield of the local fowl. The
crossing will also improve the indigenous birds in egg
weight since body weight at first egg correlated positively
with egg weight.

AcknOWledgement. The authors thank the Senate Research
Grants Committee of the University of·Nigeria, Nsukka,
Nigeria for supporting the studies on local chicken
breeding.

References
1. Akinokun, O. and A. Dettmers (1911). Performances of the
indigenous chickens of Nigeria and the Apollo. (1). Nig. J.
Anim. Prod. 4(1): 61-69.
2. Arad, Z. and J. Marder (1982). Comparison of the produc­
tive performance of the Sinai Bedouin fowl, the White Leghor~

0"
~

C)
o
t-'
0.
J

t'"'"
~,

::s
~

t'"'"
n

-C/)
C)~
L"O
-""S

("1"

nl
""S cT
o CD
(J) ""S
(J) 8
0"
""S ""Cl
CD ""S
0.0

0.nc
~n
~, cT
n 1-"
~o
CD ::s
::s
(J) C/)

cT
~
cT
1-"
(J)
cT
1-"
n
(J)

~,

::s
t'"'"o
n
~
t-'

n
::r
~,

n
~
CD::s

C)
t"'"

C)
t'"'"
><
t'"'"n

t"'"
n
><
C)
t"'"

t'"'"
n

J!:
-J
o

0"

(X)
\J1 Ul

-J

0'\ -J

I~ I~
\0 I\)
o 0
~ ~

o 0
o 0'

I\)
\J1

\0

I~
.0

(X)
o
~

~

W 0'\ Ul
o Ul Ul

\0 0 ~

(~ I! 1:£
o I\) Ul
000

0" 0' ~

C/)
tIj
:z:

n
t-'
C
cT
n
::r
::sc
8
0'
CD
""S

-J \0o 0
~ 0'

I\) 0'\
o 0'\

o 0'\

I~ I~
0'\

0" 0
o

~
0'\ (X)

o Ul

I~ It
o
o 0
~ ~

n
~s::.
cT
n
::r
(J)
~,

N
CD

w
Ul

I~o
0'\
o I\)

0" 0
~

I~
o I\)
~ 0

~

""Cl
~c
(J)
CD

::sc
8
0'
CD
""S

~

o
0"

o
0'

w

I\)

I~ J~

792



and their crossbreds. Brit. Poultry Sci., 23: 329-332.
3. Duncan, D.B. (1955). Multiple range and multiple F
tests. Biometrics, 11: 1-42.
4. Lerner, I.M. (1950).' Population genetics and animal
improvement. Cambridge University Press, Cambridge, pp.
236-254.
5. Nwosu, C.C. (1979). Characterisation of the Local
Chicken of Nigeria and its potential for egg and meat
production. Proc. 1st National Seminar on Poultry Produc­
tion, Zaria, pp. 187-210.
6. Peeler, R.J. et al (1955). The heritability of broiler
weight and age ar-sexual maturity and the genetic and
environmental correlation between these traits. Poultry
Sci., 34: 420-426.
7. Singh, D.K. et al (1980). Studies on some production
characters in reciprocally crossed progeny of two White
Leghorn strains. Ind. J. Poultry Sci., 15(4): 278-280.

Abstract. Four hundred and eighty nine local chickens of
Nigeria (LC) were reciprocally crossed with 572 chickens of
the B72 strain parent stock of Gold-Link (GL) in order to
study the inheritance of age and body weight at first egg,
weight of the first egg and production characters in the
short term. F progeny pullets were housed singly in 2
tier conventiorlal cages from the 19th to the 36th week of
age.

The mean ages at first egg (AFE) were 157.77d, 169.15d,
169.70d, and 155.4id for the LC, GL, GLxLC and LCxGL
breeding groups respectively. The corresponding body
weights at first egg (BWFE) and weights of the first egg
(WFE) averaged 851.67 and 25.97g; 1195.42 and 40.66g;
1186.67 and 35.24g; 1165.09 and 30.99g respectively.
Survivor egg numbers (SEN) were 48.52 (LC), 66.63 (GL),
65.75 (GLxLC), and 61.11 (LCxGL) eggs. Although no
significant group difft.rences affected clutch size, clutch
number as weli as the number of pauses were both affected
by sire breeds. All groups sired by the local cock (LC
and LCxGL) -had significantly (PLO.05) earlier AFE, lower
clutch and pause numbers than those possessing exotic sire
components. The local birds had significantly longer pause

length of 3.00d than did the GL (1.80d), GLxLC (1.50d) or the
LCxGL (2.00d) chickens.

BWFE and WFE were affected by dominance and additive
effects respectively. Phenotypic correlations among AFE,
BWFE and WFE were positive, but like those between clutch
size, pause length and other traits studied, the estimates
differed according to the breeding groups.
Zusammenfassung il

Formen der Vererbung und Relationen von Alter und Korperge­
wicht beim ersten Ei und andere kurzfristige Produktions­
p~rameter bei Kreuzungen von einheimischen mit auslandischen
Huhnern

489 einheimische HUhner von Nigeria wurden reziprok gek­
reuzt mit 572 Huhnern der B72 Art als ~lterntiere der Gold­
Link, urn die Vererbung von Alter und ~orpergewicht beim
ersten Ei, Gewicht des ersten Ei und kurzfristige Produktion­
seinheiten zu untersuchen. Die F1 Nachkommen wurden einzeln
in Zweistufigen herkommlichen ~f~gen von der 19 bis zur 36
Lebenswoche gehalten. Das mittlere Alter beim ersten Ei (
(AFE) war 157,77 Tage, 169,15 Tage, 169,70 Tage und 155,41
Tage fUr die LC, GL, GLxLC, LCxGL Zuchtgruppen. Das ents­
prechende K8rpergewicht beim ersten Ei (BWFE) und das
Gewicht.des ersten Ei (WFE) lag durchschnittlich 851,67 und
25,97 g; 1195,42 und 40,66 g; 1186,67 und 35,24 g; 1165,09
und 30,99 g. Die Eierenzahlender nberlebeden Tiere (SEN)
waren 48,52 (LC), 66,63 (GL), 65,75 (GLxLC) und 61,11 (LCxGL)
Eier•. Obwohl der Umfang des Legeabschnitts keine signifi­
kanten Oruppenunterschiede aufwies, war die Dauer des
Legeabschnitts ebenso wie die Anzahl der Pausen durch die
HHhne beeinflusst. AIle Gruppen, die mit dem einheimischen
Hahn.gekreuzt wurden (LC und LCxGL) hatten signifikant
(PLO.05) frUher AFE, geringere Anzahl von Legeabschnitten und
Pausen als die mit den Komponenten des ausl~ndischen Hahns.
Die einheimischen Tiere halten eine significant IHngere
Pause von.3 Tagen im Vergleich zu den GL (1.8 Tage) , GLxLC
(1.5 Tage) oder den LCxGL (2 Tage). BWFE und WFE wurden
beeinflust durch die Dominenz und zusatzliche Effeckte.
PhHnotypische Korrelationen zwischen AFE, BWFE und WFE waren
positiv, aber ebenso wie beim Umfang des Legeabschnitts, der
pause und anderer untersuchter Eigenschaften, ~nderten sich
die Sch~tzungun je nach Zuchtgruppe.
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